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The title coordination polymer, {[Zn(H 2 O) 6 ] 0 .5[Zn(C 8 H 3 O7S)- 
(QsH 6 N 6 )]-1.5H 2 0}„, synthesized under hydrothermal condi- 
tions, possesses a one-dimensional tube-like chain structure 
along [100], with octahedral [Zn(H z O) 6 ] 2+ groups (T 
symmetry) trapped in the pores. The other Zn atom is five- 
coordinated in a highly distorted trigonal-biyramidal coordin- 
ation that is defined by two different N atoms from two 1,3- 
bis(l,2,4-triazol-l-yl)methane (btrm) ligands and three 
carboxylate O atoms from 5-sulfonatobenzene-l,3-dicarboxyl- 
ate ligands. The chains carry negative charges, whereas the 
free [Zn(H 2 0) 6 ] 2+ cations are positively charged. The 
[Zn(H 2 0) 6 ] 2+ cation is connected with the one-dimensional 
tubelike chain through weak classical O— H- ■ O and O — 
H- ■ -N hydrogen-bonding interactions as well as through 
electrostatic interactions. One of the two uncoordinated water 
molecules exhibits half-occupancy. 



Related literature 

For properties of organic-inorganic hybrid materials, see: 
Ishikava et al. (2003). One of the key steps in the preparation 
of polymeric transition metal complexes is to select multi- 
dentate bridging ligands or mixed multidentate ligands, see: 
Biradha et al. (2006). 
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Experimental 

Crystal data 

[Zn(H 2 0) 6 ]o. 5 [Zn(C8H 3 0 7 S)- 

(C 5 H 6 N 6 )]-1.5H 2 0 
M, = 571.48 
Monoclinic, P2 l /c 
a = 10.2611 (3) A 
b = 16.9967 (4) A 
c = 11.4808 (3) A 

Data collection 

Bruker SuperNova Eos 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 1997) 
= 0.657, r max = 0.767 

Refinement 

R[F 2 > 2a(F 2 )] = 0.049 

wR(F 2 ) = 0.155 

S = 1.11 

3524 reflections 

304 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 




N- -1.5H 2 0 



P = 93.812 (2)° 
V = 1997.88 (9) A 3 
Z = 4 

Mo Ka radiation 
li = 2.00 mm -1 
T = 293 K 

0.23 x 0.15 x 0.14 mm 



7740 measured reflections 
3524 independent reflections 
2763 reflections with / > 2cr(/) 
R in . = 0.030 



30 restraints 

H-atom parameters constrained 
A/w = 1.67 e A~ 3 
Ap min = -0.90 e A~ 3 



D-H-A 


D—H 


H- ■ A 


D- ■ A 


D-H-A 


08-H8/1- ■ 03' 


0.86 


1.90 


2.628 (7) 


141 


08-H8B- ■ Oil 


0.86 


2.40 


3.126 (7) 


143 


08-H8B- ■ 07" 


0.86 


2.49 


2.983 (7) 


117 


09-H9/1- ■ 06 iM 


0.86 


1.91 


2.700 (7) 


151 


09-H9B- ■ 05" 


0.86 


1.94 


2.794 (7) 


170 


O10-H10yl-O2 


0.86 


1.98 


2.716 (7) 


143 


O10-H10B- ■ Oil 


0.86 


2.12 


2.656 (7) 


119 


O10-H10B- ■ 012 


0.86 


2.39 


3.068 (7) 


135 


011-H1L4---07 1 " 


0.86 


2.37 


2.887 (7) 


119 


Oll-HllB- ■ N5 


0.86 


2.39 


3.029 (7) 


131 


Symmetry codes: (i) 


-x+ 1,-v- 


-1.-Z + 2; 


(ii) -x + l.v- 


4,-z+i (in) 



-x + l,-y + l, -z + 1. 



Data collection: SMART (Bruker, 1997): cell refinement: SAINT 
(Bruker, 1997); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Acta Cryst. (2011). E67, m950-m951 [ doi:10.1107/S1600536811022835 ] 

Poly[hemi(hexaaquazinc) [[^-l^-bisCl^^-triazol-l-y^methanel^-S-sulfonatobenzene-l^- 
dicarboxylato)zinc] sesquihydrate] 

S.-Y. Liu and L. Tian 
Comment 

Organic-inorganic hybrid materials have obtained extensive attention due to not only the structural diversity but also their 
attractive properties, such as catalytic activity, magnetism, photochemical activity and electrical chemistry (Ishikava et al, 
2003). One of the key steps for preparation of polymeric transition metal complexes is to select the multidentate bridging 
ligands or mixed multidentate ligands (Biradha et al, 2006). 5-Sulfoisophthalic acid as a kind of multi-carboxylic ligand is 
a good bridging ligand, but it has been less explored for the synthesis. On the other hand, l,4-bis(l,2,4-triazol-l-yl)methane 
(abbreviated as btrm) is a flexible ligand. In this contribution, we describe the Zn(II) metal-organic frameworks constructed 
from the rigid multi-carboxylic ligand sip and flexible btrm ligand. A new complex {[Zn(btrp)(sip)][Zno s(H20)]} n was 
fabricated. 

The title compound possesses a dinuclear structure with the asymmetric unit containing one crystallographically unique 

2+ 2+ 

Zn ion, one btrm ligand, one sip ligand and half of one free Zn(H20)6 ion. As viewed in Fig. 1, Znl is five-coordinated 
in a highly distorted trigonal biyramid coordination sphere that is defined by two different nitrogen atoms from two btrm 
ligands and three carboxylic oxygen atoms. Both btrm and sip adopt two connected mode. Every sip ligand links two Zn(II) 
atoms to construct a one-dimensional chain, two such chains are bridged by cw-btrm ligands to produce a one-dimensional 

2+ 

tubelike chain (Fig. 2). Noteworthily, the one-dimensional chains carry negative charges, whereas the free Zn(H20)6 ion 

show positive electricity. Through weak classical hydrogen-bonding interactions as well as the electrostatic interactions, the 

2+ 

Zn(H20)6 ions are connected with the one-dimensional tubelike chain. 
Experimental 

A mixture of [Zn(N03)2]6H20 (148 mg, 0.5 mmol), NaF^sip (135 mg, 0.5 mmol), btrm (68 mg, 0.5 mmol), triethylamine 
(1.0 mmol), H2O (12 ml) was added into a Parr Teflon-lined stainless steel vessel, and then the vessel was sealed and 
heated to 413 K, kept for 3 days. After that the autoclave was cooled to room temperature at a rate of 1.5 °K/h. The title 
compound was filtered off, washed with distilled water and dried in air (yield 65% based on Zn). Analysis, calculated for 
CoHigNeOn.sSZnLs: C 27.29, H 3.17, N 14.68; found: C 27.01, H 3.58, N 14.88%. 

Refinement 

After the non-hydrogen atoms of the cation and anion had been located, a number of peaks remained in the difference 
electron density. We have assigned these as water of solvation, Oil and 012. As a result of the large Ueq on 012 this atom 
was assigned an occupation number of 0.5 which is consistent with the C, H and N elemental analyses. It was not possible 
to locate the hydrogen atoms around 012, but those around Oil were located from difference Fourier maps and further 
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refined by using geometrical restraints. Several small, but significant, peaks of around 1 .5 e/A remain in the neighborhood 
of the the cation. 

H atoms were positioned geometrically with O — H = 0.86 A, C — H = 0.93 and 0.97 A for aromatic and methylene H 
atoms, respectivly, and constrained to ride on their parent atoms, and included in the final cycles of refinement using a riding 
model, with f/ iso (H) = 1.2Ueq(C). 



Figures 




Fig. 1. The coordination environments of Znl in the title compound. 



Fig. 2. The one-dimensional chain of the title compound. 



| Fig. 3. Reaction scheme 



Poly[hemi(hexaaquazinc) [[u2-1,3-bis(1,2,4-triazol-1-yl)methane](u2-5-sulfonatobenzene- 1,3- 
dicarboxylato)zinc] sesquihydrate] 



Crystal data 

[Zn(H 2 0) 6 ]o. 5 [Zn(C8H 3 0 7 S)(C5H 6 N 6 )] ■ 1 .5H 2 0 

M,.= 571.48 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a =10.2611 (3) A 

b= 16.9967 (4) A 

c= 11.4808 (3) A 

(3 = 93.812 (2)° 

V= 1997.88 (9) A 3 
Z=4 



F(000) = 1160 

D x = 1.900 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 4538 reflections 

6 = 2.4-25.0° 

H = 2.00 mnT 1 
7=293 K 
BLOCK, colourless 
0.23x0.15x0.14 mm 



Data collection 

Bruker SuperNova Eos 
diflxactometer 

Radiation source: SuperNova (Mo) X-ray Source 
mirror 

Detector resolution: 16.2116 pixels mm" 1 
co scans 

Absorption correction: multi-scan 



3524 independent reflections 

2763 reflections with I > 2o(I) 
R int = 0.030 

Qmax = 25.0°, 

/f = -12->10 
jfc = -20-»19 
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(SADABS; Bruker, 1997) 

r min = 0.657, r max = 0.767 / = -8-»13 

7740 measured reflections 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.049 
wR(F 2 ) = 0.155 

S= 1.11 

3524 reflections 
304 parameters 
30 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[a 2 (F 2 ) + (0.0939P) 2 + 1.3769P] 
where P = (F D 2 + 2F 2 )/3 
(A/o) max = 0.001 

Apmax= 1.67 eA -3 
Ap m i„ = -0.90eA~ 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *IU 
^iso ' ^eq 


Znl 


-0.05241 (5) 


0.44539 (3) 


0.65524 (5) 


0.0173 (2) 


Zn2 


0.5000 


0.5000 


1.0000 


0.0242 (3) 


CI 


-0.1029 (5) 


0.5844 (3) 


0.8059 (5) 


0.0223 (12) 


HI 


-0.1689 


0.5583 


0.8420 


0.027* 


C2 


0.0432 (6) 


0.6157(3) 


0.6959 (5) 


0.0290 (13) 


H2 


0.1013 


0.6129 


0.6372 


0.035* 


C3 


-0.0915 (6) 


0.7063 (3) 


0.9310(4) 


0.0222 (12) 


H3A 


-0.0726 


0.7606 


0.9123 


0.027* 


H3B 


-0.1841 


0.7020 


0.9418 


0.027* 


C4 


-0.0526 (5) 


0.6384 (3) 


1.1245 (5) 


0.0226 (12) 


H4 


-0.1355 


0.6172 


1.1301 


0.027* 


C5 


0.1439 (5) 


0.6712(3) 


1.1562 (5) 


0.0263 (13) 


H5 


0.2270 


0.6761 


1.1930 


0.032* 


C6 


0.3270 (5) 


0.4047 (3) 


0.5589 (4) 


0.0164(11) 


C7 


0.3175 (5) 


0.3543 (3) 


0.4624 (4) 


0.0177(11) 
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U.UZJ ^Z J 


A ATA / T\ 

U.UZU (ZJ 


A A 1 O /T~\ 
U.U 1 O ^Z ) 


n nn n n 
U.UU 1Z yi-o) 


n nn^/i ^ 1 
U.UUj4 (iyj 


n nnnc (\ q\ 
U.UUUo ^ loj 


XT'* 

IN 3 


U.U44 y3 ) 


U.UZ / (,zj 


A ATI /'lA 

U.UZ3 {3 ) 


n m /i /'o^ 
U.U14 yZ ) 


nnn fi\ 
U.U1Z yZ) 


n nn/i 
U.UU4 yZ ) 


XT/1 
IN 4 


n n 1 C //t\ 
U.Ulo yZ) 


A ATT /">\ 

U.UZZ (ZJ 


A ATA /T\ 

U.UZU yZ ) 


n nnnn n q \ 
U.UUUU (loj 


U.UUZZ (loj 


n nn^o ^1 
U.UUjZ (iyj 


XT^ 
IN J 


U.UZj y3 ) 


A ATA /T\ 

U.UjU yZ) 


A AT 1 fl\ 

U.U3 1 ^3 ) 


n nn/i fi\ 
U.UU4 yz ) 


n nn/i j">~\ 
U.UU4 yz ) 


n nm c*>\ 
U.UU1 yZ) 


XT£ 


n run ^t\ 
U.Uly (2) 


n AO/1 /^T\ 

U.UZ4 (zj 


U.UzU yZ ) 


n nnT c ( 1 o\ 
U.UUzj (iyj 


n nnn/i n o\ 
U.UUU4 (loj 


n nnT 1 1 n\ 
— U.UUzl (iyj 




A AI 1 Q / 1 Q\ 

u.ui is (ivj 


A A/1 T /T^ 

U.U4Z yZ) 


A AT C /T\ 

U.UZj yZ ) 


n nnoo ^1 
u.uuzy (loj 


n nn 1 /i ^1 
U.UU14 (loj 


n m 1 n ^1 q\ 
U.U1 1U (loj 


\JZ 


U.U1 / yZ) 


A A17 /")\ 

U.Uj / \Z) 


A AT/1 /">\ 

U.UZ4 ^Z J 


n nn 1 a 
U.UU14 yY 1) 


n nno^ ^1 
U.UUZj (loj 


U.U1Z3 (loj 


\J3 


A A 1 £ /T\ 

U.U 1 0 yZ ) 


A A/1 1 /")\ 

U.U43 (ZJ 


A ATA /")\ 

U.UZU ^Z J 


n nn7n (\ i\ 
U.UU /u (, 1 / J 


n nnnc ^1 

U.UUUo 1 J) 


n nnoi (\ q\ 
u.uuyj ^ loj 


<J4 


n nnon (\ o\ 
U.UUoU (lo) 


n n/i 1 /">\ 
U.U41 (Z) 


n nTC /'ta 
U.UZj (Zj 


n nnT/i /'i ^\ 
U.UUZ4 (loj 


n nnT*7 (\ c\ 
U.UUz / (1 j) 


n nn77 z' 1 7\ 
—U.UU / / (1 1) 


( \c 

Uj 


A A/1 1 cx\ 

U.U41 {3 ) 


n niT /^t\ 
U.UJZ (ZJ 


A AC 1 /T\ 

U.U j 1 (3 J 


n m o ^t\ 
—u.uiy yZ ) 


n nno ^t\ 

u.uuy yZ ) 


n nno /"t\ 
—u.uuy yZ ) 


Uo 


f\ C\A A CX\ 
U.U44 (3 ) 


A flC') /"3\ 

U.UjZ (3 ) 


A ATT ^T\ 

U.UZ3 (^Z ) 


n nm fi~\ 
U.UU1 yZ) 


n nn/i7 (\ a\ 
U.UU4/ yly) 


n nnc /'o^ 
U.UUo yZ ) 


C\~! 

yj 1 


U.Uzo yZ ) 


U.UjU yZ) 


n n/i t 
U.U4Z y3 ) 


n nn/i 1 ^1 n\ 

u.uu4i (iyj 


n nncT ( 1 o\ 
U.UUjz yly) 


n nTT fi\ 
—U.UZZ (Z J 


08 


A A/CT /T\ 

0.063 (2) 


A AC /C O f 1 n\ 

0.0562 (19) 


0.054 (2) 


A AA CI /I T\ 

0.0053 (17) 


A A 1 1 A / 1 H\ 

0.0110 (17) 


A A A 1 O / 1 ZZ\ 

-0.0018 (16) 


09 


0.052 (2) 


0.0526 (19) 


0.053 (2) 


-0.0027 (16) 


-0.0012 (16) 


-0.0009 (16) 


010 


0.059 (2) 


0.0541 (19) 


0.055 (2) 


0.0054(16) 


-0.0057 (17) 


-0.0066 (16) 


Oil 


0.0467 (19) 


0.0461 (17) 


0.057 (2) 


-0.0014 (16) 


0.0128 (16) 


-0.0003 (16) 


012 


0.138(6) 


0.138(6) 


0.138(6) 


0.000 (2) 


0.009 (2) 


0.000 (2) 


SI 


0.0189 (7) 


0.0269 (7) 


0.0250 (8) 


-0.0024 (6) 


0.0008 (6) 


-0.0094 (6) 



Geometric parameters (A, °) 



Znl— Ol 


1.967(4) 


C6— Cll 


1.402 (7) 


Znl— 04' 


1.994 (4) 


C6— C12 


1.500(7) 


Znl— Nl 


2.020 (4) 


C7— C8 


1.384 (7) 


Znl— N6" 


2.059 (4) 


C7— H7 


0.9300 


Znl— 03' 


2.611 (4) 


C8— C9 


1.378 (7) 


Zn2— 08"' 


2.053 (5) 


C8— SI 


1.778 (5) 


Zn2— 08 


2.053 (5) 


C9— C10 


1.388 (7) 


Zn2— O10 m 


2.063 (5) 


C9— H9 


0.9300 


Zn2— O10 


2.063 (5) 


C10— Cll 


1.367 (7) 


Zn2— 09 


2.109 (5) 


C10— C13 


1.510 (7) 


Zn2— 09'" 


2.109 (5) 


Cll— Hll 


0.9300 


CI— Nl 


1.315 (7) 


CI 2— 02 


1.244 (6) 


CI— N2 


1.331 (6) 


C12— Ol 


1.296(6) 


CI— HI 


0.9300 


CI 3— 03 


1.248 (6) 


C2— N3 


1.304 (7) 


CI 3— 04 


1.274 (6) 


C2— Nl 


1.363 (7) 


N2— N3 


1.348 (6) 


C2— H2 


0.9300 


N4— N5 


1.355 (6) 


C3— N4 


1.451 (7) 


05— SI 


1.459 (4) 


C3— N2 


1.457 (6) 


06— SI 


1.452 (4) 
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u.y /uu 


(J 1 — M 


1 A AC t A\ 

1.446 (4) 




u.y /uu 


U8 — HoA 


U.664 / 


C4 — No 


1.31V (/) 


/~VO TTOD 

U8 — Hod 


n QUA "7 

U.664 / 


C4 N4 


1.329 (7) 


09 H9A 


0.8672 


C4— H4 


0.9300 


09— H9B 


0.8636 


C5— N5 


1.299 (7) 


0 10— HI OA 


0.8566 


C5— N6 


1.367 (7) 


0 10— HI 0B 


0.8672 


C5— H5 


0.9300 


Oil— H11A 


0.8576 


C6— C7 


1.398 (7) 


Oil— HUB 


0.8636 


Ol— Znl— 04' 


102.35 (15) 


C8— C9— H9 


120.2 


Ol— Znl— Nl 


114.53 (17) 


C10— C9— H9 


120.2 


04'— Znl— Nl 


120.59 (16) 


Cll — CIO — C9 


120.0 (5) 


Ol— Znl— N6" 


105.67 (16) 


Cll — C10 — C13 


119.8 (4) 


04'— Znl— N6" 


106.46 (16) 


C9 — C10 — CI 3 


120.1 (4) 


Nl— Znl— N6" 


106.17 (17) 


C10 — Cll — C6 


121.1 (5) 


Ol— Znl— 03' 


157.39 (13) 


C10 — Cll — Hll 


119.5 


04'— Znl— 03' 


55.08 (13) 


C6 — Cll — Hll 


119.5 


Nl— Znl— 03' 


80.70 (15) 


02 — C12 — Ol 


122.5 (5) 


N6"— Znl— 03' 


84.39(15) 


02— CI 2— C6 


120.6 (5) 


08'"— Zn2— O10'" 


89.4 (2) 


Ol— C12— C6 


116.9 (5) 


08— Zn2— O10'" 


90.6 (2) 


03— CI 3— 04 


121.4 (5) 


08'"— Zn2— 09 


91.1 (2) 


03— C13— C10 


120.1 (5) 


08— Zn2— 09 


88.9 (2) 


04— C13— C10 


118.5 (4) 


010'"— Zn2— 09 


93.5 (2) 


CI— Nl— C2 


102.7 (4) 


010— Zn2— 09 


86.5 (2) 


CI— Nl— Znl 


126.3 (4) 


08'"— Zn2— 09"' 


88.9 (2) 


C2— Nl— Znl 


130.3 (4) 


08— Zn2— 09'" 


91.1 (2) 


CI— N2— N3 


109.7 (4) 


010'" — Zn2 — 09™ 


86.5 (2) 


CI— N2— C3 


129.3 (5) 


<J1U — Znz — <Jy 


7J.J ^z ) 


XT'! Ml pi 


1 90 Q (d\ 


mi pi MO 
IN l — INZ 


1 1 A 9 


r^i mi m? 

V^Z IN J INZ 


1 ni n (A\ 

1U3.U \H ) 


Nl— CI— HI 


124.9 


C4 — N4— N5 


109.7 (4) 


N2— CI— HI 


124.9 


C4— N4— C3 


129.2 (5) 


N3— C2— Nl 


114.3 (5) 


N5— N4— C3 


121.0 (4) 


N3— C2— H2 


122.9 


C5— N5— N4 


103.2 (4) 


Nl— C2— H2 


122.9 


C4— N6— C5 


102.8 (5) 


N4— C3— N2 


110.3 (4) 


C4— N6— Znl" 


126.6 (4) 


N4— C3— H3A 


109.6 


C5— N6— Znl" 


130.4 (4) 


N2— C3— H3A 


109.6 


C12— Ol— Znl 


113.1 (3) 


N4 — C3 — H3B 


109.6 


PI"* 7n1^ V 

C 1 j — Uj — /J\\ 1 


77.6 (3) 


N2— C3— H3B 


109.6 


CI 3— 04— Znl' v 


105.7 (3) 


H3A— C3— H3B 


108.1 


Zn2— 08— H8A 


133.7 


N6— C4— N4 


110.1 (5) 


Zn2— 08— H8B 


113.3 


N6— C4— H4 


125.0 


H8A— 08— H8B 


105.1 


N4— C4— H4 


125.0 


Zn2— 09— H9A 


111.6 
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/^c m/; 
JNd — L5 — No 


1 1 A 1 

114.2 (5) 


Zn2 — U9 — tiyB 


1 1 /: a 
110.4 


"NTC TUC 

JND — C5 — Hi 


122. y 


HyA — uy — HyB 


1 PiA n 
lU4.y 


No — C5 — H5 


122. y 


7„1 nm tt 1 A A 

Zn2 — U 1 U — ti 1 U A 


11U.1 


r^"7 r^/: pi i 
C / CO C 1 1 


116. / (5) 


Zn2 — U 1 U — H 1 UB 


1 nn £ 

iuy.5 


C / — Co — C 1 2 


121.3 (4) 


U1/1A filfl Tjl 

ti 1 UA — U 1 U — ti 1 UB 


1U/.3 


CI 1 — Co — C12 


1 1 fl "7 \ 

ny. / (4j 


U11 A ni 1 U11T5 

rll 1 A — C*l 1 — rll Id 


1 o 
IUj.o 


r^Q r^"7 

Co — C / — Co 


1 1 Q A (A\ 

i iy.4 (4 ) 


U / — ol — Co 


inn 
113. U (i) 


r*Q r*n ut 
Co — C / — ri / 


12U.J 


(J 1 — ol — Uj 


112.1 (3) 


r"7 TJH 

Co — C / — H / 


120.3 


06 — SI — 05 


112.0 (3) 


C9— C8— C7 


121.2 (5) 


07— SI— C8 


106.7 (2) 


C9— C8— SI 


120.2 (4) 


06— SI— C8 


106.3 (2) 


C7— C8— SI 


118.6 (4) 


05— SI— C8 


105.6 (2) 


C8— C9— CIO 


119.6(5) 






Symmetry codes: (i) x-\,y, z; (ii) -x, 


-y+\, -z+2; (iii) 


-x+1, -y+l, -z+2; (iv) x+l,y, z. 





Hydrogen-bond geometry (A, °) 



D—H-A 


D—H 


n-A 


D-A 


D—H-A 


08— H8A-G>3 m 


0.86 


1.90 


2.628 (7) 


141 


08— H8B-OH 


0.86 


2.40 


3.126 (7) 


143 


08— H8B-G>7 V 


0.86 


2.49 


2.983 (7) 


117 


09— H9A-06 vi 


0.86 


1.91 


2.700 (7) 


151 


09— H9B-05 V 


0.86 


1.94 


2.794 (7) 


170 


O10— H10A-O2 


0.86 


1.98 


2.716 (7) 


143 


O10— H10B-O11 


0.86 


2.12 


2.656 (7) 


119 


O10— H10B-O12 


0.86 


2.39 


3.068 (7) 


135 


Oil— H11A- -07 vi 


0.86 


2.37 


2.887 (7) 


119 


Oil— H11B-N5 


0.86 


2.39 


3.029 (7) 


131 


Symmetry codes: (iii) 


-x+1, -y+l, -z+2; (v) -x+\,y+l/2, -z+3/2; (vi) 


-x+1, -y+l, -z+1. 
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Fig. 3 

S0 3 Na 

N y + Zn(N0 3 ) 2 14Q o c » ID chain 



HOOC 
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